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Section 1. Project Description 

Section 1.1. Project Location 
The 46.1-acre project site is part of a 54.6-acre property located just east of the community of 
Valley Center, California, within north-central San Diego County. The project site is bordered by 
Vesper Road to the north and Valley Center Road (County Highway S6) to the south, and is 
generally located between Almona Way to the west and Mac Tan Road to the east. The affected 
County Assessor Parcel Number (APN) is 188-290-20. Primary access to the site would occur 
from the north via Vesper Road.  A vicinity map is included on the following page as Figure 1.  
Figure 2 shows an aerial photograph of the project area. The 54.6-acre property is currently 
used for farming (field crops and orchards) and contains a residential structure that will remain; 
however, is not part of the project or MUP area.  The 46.1-acre project site is currently orchards 
and field crops.      

The primary point of concentration for project site runoff (Node 200) is located at the southwest 
corner of the site (adjacent to Valley Center Road).  Approximately 0.92 square-miles (590 
acres) drain to the concentration point.   

An additional 0.7 square-miles (500 acres) drain to a culvert beneath Valley Center Road 
approximately 1,800-feet east of the project site (Node 300).  This 4’ x 12’ culvert conveys a 
portion of the 100-year flow at Node 300 prior to a split flow condition, whereby runoff begins to 
drain towards the project site as well as through the culvert.  A split flow analysis is included in 
Attachment E of this report. 

Photographs of the project site are provided in Attachment B of this report.  

Section 1.2. Project Purpose 
The Project is intended to allow for the installation and operation of a photovoltaic electrical 
generation facility and represents an opportunity to provide the residents of north-central San 
Diego County and the greater surrounding area with clean source of electrical power from 
renewable sources that would supplement energy currently supplied by the existing power grid, 
thereby reducing the potential for power shortages to occur and decreasing demands on the 
capabilities of the existing distribution system.  

The proposed project includes two (2) alternatives for solar panel support.  The preferred 
alternative (ALT 1) uses driven H-Pile posts for solar panel support.  These posts result in a 
minimal increase in impervious area.  Combined with the seven (7) proposed inverter pads 
(2,772 square feet total), alternative one increases project site impervious area by 0.10 acres.   

The second alternative (ALT 2) includes a ballasted foundation system for solar panel support 
for a maximum of 10% of the total solar panel supports, with the remaining 90-percent of the 
site using driven H-pile posts for solar panel support.  This alternative is considered only in the 
event that geotechnical limitations, such as bed rock, prevent the use of driven H-piles.  
Combined with the seven (7) proposed inverter pads (2,772 square feet total), alternative two 
increases project site impervious area by approximately 0.23 acres.    

The project’s structural engineer, based on existing field and soils conditions, may recommend 
the use of ballasted footings in lieu of the typical driven H-pile footings.  Use of the ballasted 
footings is limited to 10% (405) of the total number of footings (i.e. solar panel supports).  
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Individual or series of ballasted footings may be interspersed within rows of typical driven H-pile 
footings.  Spacing of the ballasted footings will match intervals as shown for the typical H-pile 
footings.   
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Figure 1 - Vicinity Map 

 

 

  



 

RBF Consulting Page 7 
Sol Orchard PV – Valley Center Site 
 

Figure 2 - Aerial Photograph 
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Section 2. Project Design Criteria 
The calculation procedures, standards for stormwater design, and standard drawings used for 
this project are based upon standard County of San Diego reference manuals, including: 

 San Diego County Hydrology Manual (SDCHM), June 2003 
 San Diego County Drainage Design Manual (DDM), July 2005 

Section 3. Scope of Report 
 Identify project site run-on from upstream tributary areas for the 100-year storm event 

using the NRCS method (Nodes 100, 200 and 300), 
 

 Identify the existing condition project site runoff for the 100-year storm event using the 
Rational Method (Node 200), 
 

 Identify the limits of inundation across the project site for the 100-year storm event, 
 

 Identify potential erosive conditions due project site run-on and/or runoff, 
 

 Show that the proposed project does not create a calculable impact on the hydrologic 
and hydraulic properties of the site, as compared to existing conditions.   
 

  



 

RBF Consulting Page 9 
Sol Orchard PV – Valley Center Site 
 

Section 4. Methodology 

Section 4.1. Hydrology 

Section 4.1.1. Rational Method 
Design peak flow rates for the project site were developed based upon the Rational Method 
methodologies described in the County of San Diego Hydrology Manual. The Rational Method is 
a physically-based model that calculates peak flow rates (Q) as a function of drainage area (A), 
rainfall intensity (i), and a runoff coefficient (c): 

Q = c * i * A 

Section 4.1.1.1. Drainage Area (A) 
Project site drainage areas were delineated based upon five-foot contour interval aerial 
topography obtained from Intermap. All topography and drainage areas were reviewed for 
consistency with the appropriate USGS Quadrangle Sheet. 

Approximately 38 acres drain southerly towards the project site.  Runoff from this area crosses 
over Vesper Road and drains through the site as sheet flow.  There is no curb and gutter along 
Vesper Road.  Photographs are presented in Attachment B. 

Proposed improvements associated with the project will not require grading.  Clearing and 
grubbing (removal of existing orchards) will be required to install the proposed solar panels.  No 
export or import of soil is proposed; therefore, the project site drainage areas will not be 
significantly changed, as compared to existing conditions.  A copy of the site plan is presented 
in Attachment B. 

Section 4.1.1.2. Runoff Coefficient (c) 
The pre-development runoff coefficient value was developed based upon Table 3-1 (SDCHM), 
which presents runoff coefficients based upon the hydrologic soil type, and the assumption of 
“Undisturbed Natural Terrain.” This initial assumption of undisturbed terrain, despite current 
farming, is conservative.   

The post-development runoff coefficient was developed using an area-weighted composite 
runoff coefficient for the project site drainage basin, based on proposed impervious area (c=0.9) 
and hydrologic soil types B and D.    

The hydrologic soil type classifications were delineated using geographic information system 
(GIS) geology data available from SanGIS. The hydrologic soil type delineation was then cross-
checked against Appendix A of the SDCHM to determine the hydrologic soil types associated 
with each delineated soil type. A project site soils map is provided in Attachment A. 

Land use was established based upon current aerial photographs of the site, as well as GIS 
land use data published by the San Diego Association of Governments (SANDAG). The 
SANDAG data indicated that the project site is comprised of “Field Crops” and “Orchards.”  An 
aerial photograph of the site is provided in Figure 2.  
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To account for variations in land use across the site, the land use in the drainage basin was 
broken into Undisturbed and Impervious. Runoff coefficients for each of the two categories were 
assigned as follows: 

 Undisturbed – Assigned by hydrologic soil type and the “Undisturbed Natural Terrain”     
element in Table 3-1 of the SDCHM.  
 

 Impervious – Assigned a runoff coefficient of 0.9. 

The 47.5-acre project site contains temporary existing impervious area in the form of trailers, 
scattered scrap metal, and other debris.  These project site existing impervious areas will be 
removed prior to solar panel installation.  In order to simplify the increase in impervious area, 
the site is assumed completely pervious in the existing condition.  All proposed imperviousness 
(support posts and/or ballasted foundations, inverter pads, etc) are accounted for.  The existing 
house is located within the 54-acre property boundary and will remain, but it is not part of the 
47.5 acre MUP/project site area and thus not accounted for in the existing impervious analysis.     

Section 4.1.1.3. Rainfall Intensity (i) 
Rainfall intensity was developed based upon the following equation from the San Diego County 
Hydrology Manual (page 3-7): 

7.44 .  

The 6-hour precipitation depths (P6) are taken from Appendix B of the SDCHM, and are 
presented in Attachment A.    

The duration (D) used to calculate rainfall intensity is the time of concentration. The time of 
concentration (Tc) for each drainage basin was calculated as the summation of the initial time of 
concentration and the total travel time through the drainage basin.  

Tc = Ti + Tt 

The initial time of concentration (Ti) was taken from Table 3-2 of the SDCHM based upon the 
slope and the assumption of “Natural” conditions along the project site topographic high point. 
The travel time (Tt) through the drainage basin was developed using the Kirpich formula 
presented on Figure 3-4 of the SDCHM, which is valid for overland travel time through natural 
watersheds. 

  
11.9
∆

.

 

Only minimal grading is proposed (no soil export or import) and there are no storm drain 
improvements proposed with this project; therefore, the post-development time of concentration 
will remain substantially unchanged from the pre-development condition.  
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Section 4.1.1.4. Drainage Nodes 
The following discussion pertains to the study nodes shown on the hydrologic work maps.  
Please refer to the hydrologic work maps found in Attachment C of this study.   

Node 100: Located along the easterly project boundary, represents project site run-on (shallow 
concentrated flow) from a 0.71 square mile tributary area. 

Node 110: Located along the northerly project boundary, represents project site run-on (sheet 
flow) from a 38-acre tributary area.  This Node is included to determine the quantity and nature 
of run-on from the north.  Given the flatness of the topography and the lack of curb and gutter 
along Vesper Road, runoff is not concentrated at Node 110, rather sheet flow.  The flow path to 
Node 110 is intentionally disconnected from the flow path to Node 200 (Project Site).  See 
discussion below for Node 200 (Project Site).      

Node 200: Located along the southwesterly project boundary, represents the discharge point 
for the entire project site tributary area (0.92 square miles).  The analysis at Node 200 includes 
the area to Nodes 100 and 110, along with the project site.  As such, continuing the flow path 
from Node 110 to Node 200 is not necessary, as Node 200 includes the entire project site 
tributary area (see below: Node 200 Project Site).    

Node 200 (Project Site): Located along the southwesterly project boundary, represents the 
project site only (46.1 acres).  Analysis at Node 200 (Project Site) is intentionally disconnected 
from the analysis at Node 110.  As a conservative measure, the project site was analyzed by 
itself to compare the weighted runoff coefficient between existing and proposed conditions.  By 
doing so, the increase in project site impervious area is not diluted by including additional off-
site area from the north (Node 110).      

Node 300: Located east of the project site, represents runoff to an existing culvert beneath 
Valley Center Road (0.78 square mile tributary area).  Due to the flat nature of the surrounding 
project site area, a split flow condition is anticipated at Node 300.  Attachment D includes a split 
flow analysis which ultimately increases the anticipated Q-100 at Node 200.  As shown in Table 
4 of this study, the split flow condition at Node 300 is combined with Q-100 at Node 200 to map 
the project site limits of inundation.   

Section 4.1.2. NRCS Method 
The project site tributary watershed is approximately one square mile (mi2), therefore, overall 
design peak flows were developed using the Natural Resources Conservation Service (NRCS) 
– formerly the Soil Conservation Service (SCS)– unit hydrograph method, and the San Diego 
Unit Hydrograph (SDUH) software. The SDUH program uses the following information to 
develop peak runoff flow rates: 

 Drainage area (mi2), 
 6-hour and 24-hour rainfall depths (in), 
 Adjusted runoff curve number, and 
 Watershed lag time (hr). 

The project site watershed is approximately 0.9-square miles (mi2).  Per the San Diego County 
Hydrology Manual (June 2003), “The NRCS hydrologic method should be used for study areas 
approximately 1 square mile and greater in size.”  The watershed was delineated using United 
States Geologic Survey (USGS) topographic maps. 
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An adjusted runoff curve number (CN) was determined by assessing watershed land use, 
watershed soils, and precipitation zone number (PZN).   

Vegetation within the project site watershed (0.9-square miles) was obtained from San Diego 
Geographic Information Source (SanGIS).  Vegetation varies slightly throughout the tributary 
area; however, all vegetation is classified as one of the following five SanGIS categories: 

1. Grasslands, Vernal Pools, Meadows, and Other Herb Communities (13%) 
2. Non-Native Vegetation, Developed Areas, or Un-Vegetated Habitat (78%) 
3. Riparian and Bottomland Habitat (2%) 
4. Scrub and Chaparral (6%) 
5. Woodland (1%) 

Watershed land use information was also obtained from SanDAG.  The watershed land use 
varies, but primarily consists of Spaced Rural Residential and Field Crops/Orchards.  An exhibit 
showing the various land uses throughout the watershed is included in Attachment A.   

Watershed soils information was obtained from SanGIS.  Hydrologic soil type varies throughout 
the watershed (0.9-square miles) in the following three proportions: 

1. Hydrologic Type B (71%) 
2. Hydrologic Type C (23%) 
3. Hydrologic Type D (6%) 

The precipitation zone number (PZN) is an indicator of antecedent soil moisture condition (i.e., 
the saturation level of the soil from prior rainfall). The SDCHM uses PZN in two ways:  

1. To adjust CN values such that they are representative of soil moisture conditions typical 
of different rainfall events (i.e., 5-year, 50-year, and 100-year storm events), and  

2. To further adjust CN to represent orographic effects on rainfall intensity in the coastal, 
foothill, mountainous, and desert environments within San Diego County.  

The project site watershed is located in an area of San Diego County that has a PZN of 2.5. 
Based upon Table 4-6 of the San Diego County Hydrology Manual, the PZN Adjustment Factor 
for a location with a PZN of 2.5 and a storm return period of less than 35-years is 2.25.  For a 
storm with a return period of greater than 35 years, the PZN Adjustment Factor is 3.0.  These 
values were obtained by using the PZN of 2.5 found from Figure C-1 of the SDCHM and linearly 
interpolating between the values found in Table 4-6 of the SDCHM.Using the land use and soils 
information for the watershed, a weighted runoff curve number equal to 71 was calculated using 
Table 4-2 of the San Diego County Hydrology Manual. Based on adjustment factors outlined in 
Chapter 4 of the SDCHM, an adjusted curve number of 86 was calculated.  Calculations 
pertaining to the adjusted curve number can be found in Attachment C. 
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Watershed lag time was developed using the United States Army Corps “Corps Lag” equation. 
The Corps Lag equation is: 

m
c

s
LLnT ⎥⎦
⎤

⎢⎣
⎡ ×

= 5.01 24  (SDCHM, Eq. 4-17) 

where: T1 Corps lag time (hours) 
 L  Length to longest watercourse (miles) 
 Lc Length along the longest watercourse to a point 

opposite the watershed centroid (miles) 
 s Overall slope of the drainage area between the 

headwaters and the collection point (feet/mile) 
 m A constant determined by regional flood 

reconstitution studies (0.38 for San Diego County) 
 n  Average of the Manning’s n values for the 

watercourse and its tributaries 
 

Watershed lag time was checked against the resultant flow rate, flow length, and a flow velocity 
calculated using Manning’s Equation to confirm that the calculated time of concentration is 
reasonable. Table 1 presents the watershed characteristics used to calculate the watershed lag 
time at each study node. 

Table 1 – Summary of Watershed Hydrologic Characteristics 

Study 
Node 

Total 
Drainage 

Area 

Flowpath 
Length 

Length 
to 

Centroid

High 
Elevation

Low 
Elevation

Channel 
Slope 

Adjusted 
Curve 

Number 

Corps 
Lag 
Time 

(mi2) (mi) (mi) (ft) (ft) (ft/mi)  (hr) 
100 0.71 1.70 0.82 1720 1410 182 86 0.76 
200 0.92 1.96 0.86 1720 1420 153 86 0.84 
300 0.78 1.70 1.00 1700 1420 165 86 0.83 

Node 100 is located along the easterly project boundary and represents watershed “Run-on” 
Node 200 is located along the westerly project boundary and represents total watershed “Run-off” 
Node 300 Split flow from south-easterly watershed (0.8-square miles)
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Section 4.2. Hydraulics 

Section 4.2.1. Normal Depth Calculations 
Off-site flow through the project site will concentrate in depressions, low-lying areas and shallow 
channels. To determine the hydraulic characteristics of project site run-on, normal depth 
calculations were developed. Normal depth calculations involve an iterative solution of 
Manning’s equation in order to develop the normal depth, which is the depth of flow attained in 
an infinitely long channel of constant cross section and slope where uniform flow occurs. 

1.49
 

Normal depth computations were performed using Flowmaster software, and are based upon a 
given channel geometry (cross section and slope), channel roughness, and flow rate. The 
channel roughness was taken from Table A-5 of the San Diego County Drainage Design 
Manual. A representative channel cross section and slope were developed based upon the best 
available topographic information and field observations. 

Section 4.2.2. Off Site Culvert Analysis 
As mentioned in Section 1.1 of this study, an existing culvert conveys flow draining to Node 300 
beneath Valley Center Road approximately 1,800 feet east of the project site (see the 
Watershed Hydrologic Work Map in Attachment C).  Based on a site visit conducted by RBF 
Consulting on July 21, 2011, the spillover point, whereby runoff starts to drain to the project site 
in addition to beneath Valley Center road, was estimated at the soffit of the 4-foot by 12-foot 
culvert.  Therefore, once the headwater exceeds four feet, runoff at Node 300 potentially drains 
to the project site.  This additional flow has been added to the off-site runoff at Node 200 to 
analyze the anticipated depth of flow across the site during the 100-year storm event.       

Section 4.2.3. Scour and Erosion 
The project proposes to construct solar arrays on driven H-piles or ballasted foundation 
systems. In order to assess the level of erosion risk posed by concentrated flow, a simplified 
erosion analysis was performed. A typical rule of thumb is that erosion and associated scour are 
unlikely to occur for flow velocities less than or equal to 5 feet per second. The results of the 
100-year normal depth calculations discussed in Section 4.2.1 were reviewed to determine if an 
erosive condition is likely to exist onsite. 

Section 4.2.4. Flood Inundation 
Inundation carries with it the risk of erosion or flood damage to proposed infrastructure. In order 
to assess the flooding risk on the project site, both Federal Emergency Management Agency 
(FEMA) and County of San Diego floodplain maps were reviewed. All information relating to 
existing regulatory floodplain delineations, or lack thereof, is presented in Attachment E. 

In addition, the results of the 100-year storm run-on normal depth calculations discussed in 
Section 4.2.1 were compared to the site topography to determine an anticipated depth of flow 
under 100-year conditions.     
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Section 5. Results 

Section 5.1. Hydrology 

Section 5.1.1. Rational Method 
The results of the 100-year Rational Method hydrologic analysis are presented in Table 2 below. 
Table 2 presents the drainage area, runoff coefficient, time of concentration, rainfall intensity, 
and peak 100-year flow rates (pre-development and post development) for the project site 
drainage basin. The hydrologic calculations for the 100-year storm event are presented in 
Attachment C.  

Table 2 - Summary of 100-year Hydrology (Rational Method) 

Node Area Runoff 
Coefficient 

Time of 
Concentration 

Rainfall 
Intensity 

 100-year 
Peak Flow 

Rate 
(ac)  (min) (in/hr) (cfs) 

110 38 0.26 13.6 5.3 52.3 
200 EX 46.1 0.27 21.5 3.9 48.7 
200 PR: 
ALT 1 46.1 0.27 21.5 3.9 48.7 

200 PR: 
ALT 2 46.1 0.27 21.5 3.9 48.7 

No change to Node 110: run-on from northerly tributary area 
EX = Existing Condition 
PR = Proposed Condition 
ALT 1 = Driven H-Pile Posts 
ALT 2 = 10% of Site – Ballasted Foundation; 90% of site Driven H-Pile Posts 

Section 5.1.2. NRCS Method 
The results of the 100-year NRCS Method hydrologic analysis are presented in Table 3 below.  
Table 3 presents the drainage area, curve number, Corps lag time, and peak 100-year flow rate 
for each of the studied watersheds. The hydrologic calculations for the 100-year storm event are 
presented in Attachment C.  

Table 3 - Summary of Watershed 100-year Hydrology (NRCS Method) 

Node Area 

Adjusted 
Curve 

Number 
(CN) 

Lag Time 
100-year 

Peak Flow 
Rate 

(mi2)  (hours) (cfs) 
100 0.71 86 0.76 896 
200 0.92 86 0.84 1,091 
300 0.78 86 0.83 933 

Note: The minimal project site increase in imperviousness does not 
impact watershed CN, Lag Time or 100-year peak flow rate, as 
compared to existing conditions.
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Section 5.2. Hydraulics 

Section 5.2.1. Normal Depth 
The results of the normal depth open channel calculation for the watershed peak 100-year flood 
flow are presented in Table 4. Table 4 presents the tributary watershed peak 100-year flow rate 
(Q100 at Node 200 plus additional runoff from the spilt flow analysis), flow depth, water surface 
elevation, inundation top width, and average flow velocity for each cross section analyzed.  One 
project site representative cross section was developed from project site topography and 
information observed during site visits.  See Attachment D for a project site inundation exhibit.      

Table 4 - Summary of 100-year Hydraulics 

Cross 
Section 

100-year Peak 
Flow Rate 

Flow 
Depth Top Width Flow 

Velocity 
(cfs) (ft) (ft) (fps) 

A 1,755 1.1 1,077 3.0 
B 52.3 0.1 850 0.7 

A: Peak Flow Rate = Tributary area runoff at Node 200 plus 
bypass flow at Node 300 (existing culvert): = 1,091 + 664 
B: Cross section conservatively assumed as a rectangle as 
wide as the project site 

 

Section 5.2.2. Erosion and Scour 
The average flow velocity across the site is presented in Table 4. Based upon the rule of thumb 
that states that erosion may occur for flow velocities exceeding 5 feet per second, no erosive 
condition is anticipated on the project site. The results of hydraulic analysis for peak runoff 
generated are presented in Attachment D. 

A non-toxic, biodegradable, permeable soil-binding agent or permeable rock material will be 
applied to all disturbed or exposed surface areas as follows: a) A permeable soil-binding agent 
suitable for both traffic and non-traffic areas shall be used. These agents shall be 
biodegradable, eco-safe, with liquid copolymers that stabilize and solidify soils or aggregates 
and facilitate dust suppression; or, b) Alternatively, a permeable rock material consisting of 
either river stone decomposed granite or gravel could be placed in a thin cover over all exposed 
surface area in-lieu of the binding agent referenced above. In-lieu of, or in combination with a) 
and b) above, the areas located between the arrays, and any non-drivable surface may be 
revegetated with native noninvasive plant species. 

The universal soil loss equation has been used per guidelines found on page 5.7 of the San 
Diego County Hydrology Manual (June 2003).  As described in Section 5.2.6.1 of the SDCHM, 
the rainfall erosion index (R) is based on the 2-year, 6-hour intensity. The soil erodibility factor 
(K) has been selected based on an average value obtained from using both the NRCS web-soil 
survey and the K-factors given in Table 5-2 of the SDCHM.  The slope length and steepness 
factors (Ls) have been calculated using project site topography and Figure 5-5 from the 
SDCHM.  The cropping management factor (C) has been calculated using Table 5-3 from the 
SDCHM.  The erosion control practice factor (P) has been calculated using Table 5-6 from the 
SDCHM.  The anticipated soils loss (As: tons, dry weight) is 0.12.  Supporting calculations are 
found in Attachment D of this report.     
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Section 5.2.3. Flood Inundation 
Based upon a review of floodplain mapping available from FEMA and the County of San Diego, 
no regulatory floodplain exists on the project site.  The project site lies within un-shaded zone X, 
which correlates with areas outside the 500-year floodplain.   

Using project site topography, field observations, and off-site hydrology, the anticipated 100-
year depth of flow across the site is 1.1 feet.  All proposed structures, including the solar panels 
at maximum tilt and the inverter pads will be raised one foot above the 100-year base flood 
depth of 1.1 feet.    An exhibit showing the limits of inundation is included in Attachment D. 

Section 6. Summary 

Section 6.1. Conclusions and Recommendations 
The following are conclusions and design recommendations based upon the analysis presented 
in this report and its Attachments: 

 
 The NRCS method was used to calculate the 100-year peak flow rate at both the project 

site run-on and runoff boundaries (Node 100: 896 cfs; Node 200: 1,091 cfs).  A normal 
depth hydraulic analysis of the project site was performed using results from the 
hydrologic analysis to determine an anticipated depth of inundation, 
 

 The Rational Method was used to calculate the 100-year, existing condition, project site 
peak flow runoff (48.7 cfs), 
 

 The anticipated depth of inundation is a function of the easterly run-on (Node 100), and 
is conservatively calculated as 1.1 feet. All solar panels (at maximum tilt) and inverter 
pads shall be elevated so that the lowest horizontal structural member is at least one 
foot above the anticipated inundation depth established within this study,   
 

 Due to the sheet flow nature of southerly run-on, erosive velocities (greater than or equal 
to 5 feet per second) are not anticipated. A non-toxic, biodegradable, permeable soil-
binding agent or permeable rock material shall be applied to all disturbed or exposed 
surface areas,   
 

 Based on the size of the project site (46.1 acres) and the minimal amount of proposed 
impervious area associated the proposed project, the increase to the proposed condition 
composite runoff coefficient is less than 0.01 for both alternatives.  Therefore, there is no 
anticipated increase in project site peak flow runoff, and peak flow attenuation is not 
necessary. 
 

Section 6.2. CEQA Guidelines for Determining Significance 
 

1. Will the project substantially alter the existing drainage pattern of the site or area, 
including through the alteration of the course of a stream or river, in a manner 
which would result in substantial erosion or siltation on- or off-site? 
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The project will not alter the existing drainage pattern across the site.  Upon completion 
of the project, runoff will continue to sheet flow southwesterly towards Valley Center 
Road as it does in the existing condition.  As runoff sheet flows off the solar panels, the 
permeable soil binder (mentioned above) will prevent significant erosive and allow runoff 
to continue in a sheet flow manner off-site.  Proposed improvements will not concentrate 
runoff leaving the site.    

2. Will the project increase water surface elevation in a watercourse within a 
watershed equal to or greater than 1 square mile, by 1 foot or more in height and 
in the case of the San Luis Rey River, San Dieguito River, San Diego River, 
Sweetwater River and Otay River, 2/10 of a foot or more? 
 
The project will not increase water surface elevations across the site or downstream.  
Proposed improvements will not alter the existing hydrologic and hydraulic properties of 
the site.  No increase in peak flow discharge is anticipated as a result of the proposed 
project. 
 

3. Will the project result in increased velocities and peak flow rates exiting the 
project site that could cause flooding downstream or exceed the storm water 
drainage system capacity serving the site? 
 
The project will not increase runoff velocities or peak flow rates leaving the site.  Runoff 
will continue to sheet flow as it does under existing conditions.  The project will not 
cause flooding downstream, nor will it hydraulically impact downstream storm water 
infrastructure.   
 

4. Will the project result in placing housing, habitable structures, or unanchored 
impediments to flow in a 100-year floodplain area or other special flood hazard 
area, as shown on a FIRM, a County Flood Plain Map or County Alluvial Fan Map, 
which would subsequently endanger health, safety and property due to flooding? 
 
There are no habitable structures proposed as part of the project.  All proposed solar 
panels and inverters will be anchored down.   
 

5. Will the project place structures within a 100-year flood hazard or alter the 
floodway in a manner that would redirect or impede flow resulting in any of the 
following: 
 

a) Alter the line of inundation resulting in the placement of other housing in a 
100 year flood hazard 
 

b) Increase water surface elevation in a watercourse with a watershed equal 
to or greater than 1 square mile by 1 foot or more in height and in the case 
of the San Luis Rey River, San Dieguito River, San Diego River, Sweetwater 
River and Otay River, 2/10 of a foot or more? 

 
The project will not place structures within a 100-year flood hazard or alter the 
floodway in a manner that will redirect of impede flow.  
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Attachment A - Watershed Information 

  



 

 

Project Site Soils 
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Watershed Land Use 
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Attachment B - Project Site Information 

  



 

 

Site Plan 

 

  





 

 

Site Photographs 

  



 

 

 

 

Off-site tributary area run-on location (looking easterly along easterly project boundary) 

 

 

 

On site, immediately downstream of photo above (looking north from easterly project boundary) 



 

 

 

Flow path across southerly portion of site (looking south westerly at the project site from the 
easterly project boundary) 

 

 

 

Vesper Road – no curb and gutter (looking northerly from northerly project boundary) 

  



 

 

Attachment C - Hydrologic Calculations 

  



 

 

Hydrologic Work Maps 
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Rational Method Analysis  

  



P6, 100YR 
(in)

P24, 100YR 
(in) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Ti (min) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Tt (min)

110 38.0 0.26 3.8 8.5 1625.00 1615.00 100 10.0% 5.0 1615.0 1450.0 2357 7.0% 9 13.6 5.3 52.3
Note:
1. Node 110 represents runo-on from a 38-acre watershed immedaitely north of the project site (Does not change between Pre and Post development).  

P6, 100YR 
(in)

P24, 100YR 
(in) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Ti (min) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Tt (min)

200 46.1 0.27 3.8 8.5 1450.00 1445.00 100 5.0% 5.0 1445.0 1405.0 2582 1.5% 16 21.5 3.9 48.7

P6, 100YR 
(in)

P24, 100YR 
(in) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Ti (min) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Tt (min)

200 46.1 0.27 3.8 8.5 1450.00 1445.00 100 5.0% 5.0 1445.0 1405.0 2582 1.5% 16 21.5 3.9 48.7
Note:
1. Assumes 100% of solar panel supports are Driven H-Piles

P6, 100YR 
(in)

P24, 100YR 
(in) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Ti (min) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Tt (min)

200 46.1 0.27 3.8 8.5 1450.00 1445.00 100 5.0% 5.0 1445.0 1405.0 2582 1.5% 16 21.5 3.9 48.7
Note:
1. Assumes 10% of solar panel supports are ballast foundation system and 90% of solar panel supports are Driven H-Pile Posts

Notes:
1. Rainfall intensity (i)  = 7.44*P6*Tc^-0.645 (SDCHM, p. 3-7)
2. Runoff coefficient (C) (SDCHM, Table 3-1 & SDCHM, p. 3-5)
3. Hydrologic Soil Group (SDCHM Appendix A)
4. Initial travel time (Ti) (SDCHM, Table 3-2)
5. Travel time calculated using Kirpich formula. (SDCHM, Figure 3-4)

Northerly Run-on

i (in/hr) Q100 (cfs)
Rainfall

Tc (min)
Initial Time of Concentration (Ti) Travel Time (Tt)

Total Area 
(ac)Node Weighted C

Unmitigated Proposed Condition: ALT 1
Initial Time of Concentration (Ti)

Q100 (cfs)Node Total Area 
(ac)

Rainfall
Weighted C

Travel Time (Tt)
Tc (min) i (in/hr)

Existing Condtion

Node Total Area 
(ac) Weighted C

Rainfall Initial Time of Concentration (Ti) Travel Time (Tt)
Tc (min) i (in/hr) Q100 (cfs)

Proposed Condition: ALT 2

Node Total Area 
(ac) Weighted C

Rainfall Initial Time of Concentration (Ti) Travel Time (Tt)
Tc (min) i (in/hr) Q100 (cfs)
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Area C
Type B Natural 29.0 0.25
Type C Natural 9.0 0.30

Total 38.0
Weighted C 0.26

Area C
Type B Natural 36.1 0.25
Type D Natural 10.0 0.35

Total 46.1

Weighted C 0.27

Area C
Impervious (solar 

panel posts, inverters, 
etc.)

0.10 0.90

Type B, Natural Area 36.00 0.25
Type D, Natural Area 10.00 0.35

Total 46.1

Weighted C 0.27

Area C
Impervious (solar 

panel posts, inverters, 
etc.)

0.23 0.90

Type B, Natural Area 35.87 0.25
Type D, Natural Area 10.00 0.35

Total 46.1

Weighted C 0.27

Project Site: Proposed Condition: ALT 2

Off-Site Rational

Project Site: Existing Condition

Node 200Land Use

110Land Use

Land Use Node 200

Project Site: Proposed Condition: ALT 1

Land Use Node 200
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Driven H-Pile
Beam Section Used Area (in2) Area (ft2)

5" I-Beam 6.49 0.045

Ballasted Foundation
Length (ft) Width (ft) Area (ft2)

12 1.5 18

Inverter / Transformer Platform
Length (ft) Width (ft) Area

36 11 396

Quantity Unit Area (SF) Total (SF)
7 LS 396 2,772

4,064 EA 0.0451 183
TOTAL = 2,955

TOTAL IMPERVIOUS SURFACES = 0.1 AC

Quantity Unit Area (SF) Total (SF)
7 EA 396 2,772 *

405 EA 18 7,290 **
3,659 EA 0.0451 165 **

TOTAL = 10,227

TOTAL IMPERVIOUS SURFACES = 0.23 AC

As shown on the Preliminary Grading Plans:

* Inverter / Transformer Platform 0.06 ac (2772 SF)
** Footing Foundation 0.17 ac (7,290 SF + 165 SF)

Alternative 2: Ballasted Foundation System (max 10%)
Description

Inverter/Transformer Platform
Ballasted Foundation

Description
Inverter/Transformer Platform

Driven H-Pile Footing 5" I-Beam

Proposed Impervious

Driven H-Pile Footing 5" I-Beam

Alternative 1: Driven H-Pile Posts
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Off-Site Analysis: Peak Flow Generator 

  



  
************************************************************************
******
  * The San Diego Unit Hydrograph (SDUH) Peak Discharge Program uses the
*
  * procedures described in Section 4 of the San Diego County Hydrology 
*
  * Manual for NRCS Hydrologic Method calculations.  The SDUH Peak 
Discharge   *
  * Program may be used only for determination of peak flow rate, and 
may not  *
  * be used for detention basin design or other routing purposes for 
which a   *
  * hydrograph is required.  To generate a hydrograph, the calculation 
method  *
  * described in Section 4 of the San Diego County Hydrology Manual may 
be     *
  * used, or a computer program that includes good documentation of the 
*
  * calculations (see Section 1.7 of the San Diego County Hydrology 
manual).   *
  * Note: the RATHYDRO computer program is not based on the calculation 
method *
  * described in Section 4 of the San Diego County Hydrology Manual and 
may    *
  * not be used to generate a hydrograph based on the SDUH Peak 
Discharge      *
  * Program output.                                                     
*
  
************************************************************************
******

   Project Identification: Valley Center Node 100: Watershed Run-On     
   Storm Frequency (years) =  100
   Drainage Area (square miles) =    0.710
   6-Hour Rainfall (inches) =     3.80
   6-Hour Depth-Area Factor =    0.998
   24-Hour Rainfall (inches) =     8.50
   24-Hour Depth-Area Factor =    0.999
   Adjusted Curve Number = 86
   Unit Interval (minutes) =  5
   Watershed Lag Time (hours) =    0.760
   Peak Flow Rate (cfs) =      896.4



  
************************************************************************
******
  * The San Diego Unit Hydrograph (SDUH) Peak Discharge Program uses the
*
  * procedures described in Section 4 of the San Diego County Hydrology 
*
  * Manual for NRCS Hydrologic Method calculations.  The SDUH Peak 
Discharge   *
  * Program may be used only for determination of peak flow rate, and 
may not  *
  * be used for detention basin design or other routing purposes for 
which a   *
  * hydrograph is required.  To generate a hydrograph, the calculation 
method  *
  * described in Section 4 of the San Diego County Hydrology Manual may 
be     *
  * used, or a computer program that includes good documentation of the 
*
  * calculations (see Section 1.7 of the San Diego County Hydrology 
manual).   *
  * Note: the RATHYDRO computer program is not based on the calculation 
method *
  * described in Section 4 of the San Diego County Hydrology Manual and 
may    *
  * not be used to generate a hydrograph based on the SDUH Peak 
Discharge      *
  * Program output.                                                     
*
  
************************************************************************
******

   Project Identification: Valley Center Node 200: Watershed Run-Off    
   Storm Frequency (years) =  100
   Drainage Area (square miles) =    0.920
   6-Hour Rainfall (inches) =     3.80
   6-Hour Depth-Area Factor =    0.997
   24-Hour Rainfall (inches) =     8.50
   24-Hour Depth-Area Factor =    0.998
   Adjusted Curve Number = 86
   Unit Interval (minutes) =  5
   Watershed Lag Time (hours) =    0.840
   Peak Flow Rate (cfs) =     1090.7



  
************************************************************************
******
  * The San Diego Unit Hydrograph (SDUH) Peak Discharge Program uses the
*
  * procedures described in Section 4 of the San Diego County Hydrology 
*
  * Manual for NRCS Hydrologic Method calculations.  The SDUH Peak 
Discharge   *
  * Program may be used only for determination of peak flow rate, and 
may not  *
  * be used for detention basin design or other routing purposes for 
which a   *
  * hydrograph is required.  To generate a hydrograph, the calculation 
method  *
  * described in Section 4 of the San Diego County Hydrology Manual may 
be     *
  * used, or a computer program that includes good documentation of the 
*
  * calculations (see Section 1.7 of the San Diego County Hydrology 
manual).   *
  * Note: the RATHYDRO computer program is not based on the calculation 
method *
  * described in Section 4 of the San Diego County Hydrology Manual and 
may    *
  * not be used to generate a hydrograph based on the SDUH Peak 
Discharge      *
  * Program output.                                                     
*
  
************************************************************************
******

   Project Identification: Valley Center Node 300: Watershed Split Flow 
   Storm Frequency (years) =  100
   Drainage Area (square miles) =    0.780
   6-Hour Rainfall (inches) =     3.80
   6-Hour Depth-Area Factor =    0.998
   24-Hour Rainfall (inches) =     8.50
   24-Hour Depth-Area Factor =    0.998
   Adjusted Curve Number = 86
   Unit Interval (minutes) =  5
   Watershed Lag Time (hours) =    0.830
   Peak Flow Rate (cfs) =      933.1



LANDUSE Cover Description Soil Type CN Area CN * Area
SanDAG (from Table 4-2, SDCHM) Soil Survey PZN = 2.0 (acres)

Field Crops Row Crops (Straight Row, Good) B 78 46.0 3591.7
Field Crops Row Crops (Straight Row, Good) B 78 3.1 238.5
Field Crops Row Crops (Straight Row, Good) B 78 0.5 39.2
Field Crops Row Crops (Straight Row, Good) B 78 0.1 10.0
Field Crops Row Crops (Straight Row, Good) B 78 2.2 170.8
Field Crops Row Crops (Straight Row, Good) B 78 1.9 145.8
Field Crops Row Crops (Straight Row, Good) B 78 5.6 440.6
Field Crops Row Crops (Straight Row, Good) B 78 6.8 527.6
Field Crops Row Crops (Straight Row, Good) B 78 25.3 1975.7
Field Crops Row Crops (Straight Row, Good) B 78 5.9 458.1
Field Crops Row Crops (Straight Row, Good) B 78 1.6 128.1
Field Crops Row Crops (Straight Row, Good) B 78 0.2 12.8
Field Crops Row Crops (Straight Row, Good) B 78 18.7 1459.7
Field Crops Row Crops (Straight Row, Good) B 78 2.0 158.7
Field Crops Row Crops (Straight Row, Good) B 78 0.8 64.4
Field Crops Row Crops (Straight Row, Good) B 78 2.0 153.7
Field Crops Row Crops (Straight Row, Good) B 78 5.2 405.0
Field Crops Row Crops (Straight Row, Good) B 78 1.3 98.3
Field Crops Row Crops (Straight Row, Good) D 89 11.3 1008.0
Field Crops Row Crops (Straight Row, Good) D 89 13.1 1164.5
Field Crops Row Crops (Straight Row, Good) D 89 1.9 165.1

Intensive Agriculture Row Crops (Straight Row, Poor) B 81 6.1 495.6
Intensive Agriculture Row Crops (Straight Row, Poor) B 81 4.6 375.5
Intensive Agriculture Row Crops (Straight Row, Poor) B 81 8.9 723.0

Junior High School or Middle School Urban Districts (Commercial & Business) B 92 0.5 48.1
Junior High School or Middle School Urban Districts (Commercial & Business) B 92 5.5 503.8
Junior High School or Middle School Urban Districts (Commercial & Business) B 92 17.7 1632.1
Junior High School or Middle School Urban Districts (Commercial & Business) D 95 9.4 895.9

Orchard or Vineyard Orchards (Fair) B 65 0.0 0.5
Orchard or Vineyard Orchards (Fair) B 65 4.8 314.7
Orchard or Vineyard Orchards (Fair) B 65 8.8 570.6
Orchard or Vineyard Orchards (Fair) B 65 38.3 2491.3
Orchard or Vineyard Orchards (Fair) B 65 2.6 171.2

Valley Center (25-104980.003)



LANDUSE Cover Description Soil Type CN Area CN * Area
SanDAG (from Table 4-2, SDCHM) Soil Survey PZN = 2.0 (acres)

Valley Center (25-104980.003)

Orchard or Vineyard Orchards (Fair) B 65 11.2 728.1
Orchard or Vineyard Orchards (Fair) B 65 1.0 66.5
Orchard or Vineyard Orchards (Fair) B 65 0.9 59.5
Orchard or Vineyard Orchards (Fair) B 65 2.3 146.7
Orchard or Vineyard Orchards (Fair) B 65 11.0 712.8
Orchard or Vineyard Orchards (Fair) B 65 6.8 444.4
Orchard or Vineyard Orchards (Fair) B 65 4.3 279.9
Orchard or Vineyard Orchards (Fair) B 65 2.6 167.9
Orchard or Vineyard Orchards (Fair) B 65 2.5 164.2
Orchard or Vineyard Orchards (Fair) B 65 35.7 2320.4
Orchard or Vineyard Orchards (Fair) B 65 5.5 359.7
Orchard or Vineyard Orchards (Fair) B 65 1.8 115.8
Orchard or Vineyard Orchards (Fair) B 65 21.3 1387.1
Orchard or Vineyard Orchards (Fair) B 65 0.1 5.9
Orchard or Vineyard Orchards (Fair) B 65 1.1 69.2
Orchard or Vineyard Orchards (Fair) B 65 0.2 13.7
Orchard or Vineyard Orchards (Fair) B 65 0.2 16.0
Orchard or Vineyard Orchards (Fair) B 65 0.5 32.2
Orchard or Vineyard Orchards (Fair) B 65 0.7 43.1
Orchard or Vineyard Orchards (Fair) B 65 0.3 22.0
Orchard or Vineyard Orchards (Fair) B 65 6.5 420.4
Orchard or Vineyard Orchards (Fair) B 65 1.3 82.9
Orchard or Vineyard Orchards (Fair) B 65 0.3 19.3
Orchard or Vineyard Orchards (Fair) B 65 0.8 54.3
Orchard or Vineyard Orchards (Fair) B 65 0.1 5.1
Orchard or Vineyard Orchards (Fair) B 65 4.9 318.0
Orchard or Vineyard Orchards (Fair) B 65 0.2 10.3
Orchard or Vineyard Orchards (Fair) B 65 1.2 77.4
Orchard or Vineyard Orchards (Fair) B 65 36.7 2387.5
Orchard or Vineyard Orchards (Fair) B 65 10.5 682.6
Orchard or Vineyard Orchards (Fair) B 65 5.8 376.9
Orchard or Vineyard Orchards (Fair) B 65 25.7 1669.7
Orchard or Vineyard Orchards (Fair) C 77 0.0 2.0



LANDUSE Cover Description Soil Type CN Area CN * Area
SanDAG (from Table 4-2, SDCHM) Soil Survey PZN = 2.0 (acres)

Valley Center (25-104980.003)

Orchard or Vineyard Orchards (Fair) C 77 1.2 94.0
Orchard or Vineyard Orchards (Fair) C 77 0.1 4.6
Orchard or Vineyard Orchards (Fair) C 77 8.0 617.0
Orchard or Vineyard Orchards (Fair) C 77 2.2 172.7
Orchard or Vineyard Orchards (Fair) C 77 0.6 43.3
Orchard or Vineyard Orchards (Fair) D 82 2.0 165.9
Orchard or Vineyard Orchards (Fair) D 82 0.3 26.5

Other Retail Trade and Strip Urban Districts (Commercial & Business) B 92 2.5 225.9
Religious Facility Urban Districts (Commercial & Business) B 92 1.1 99.7

Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 1.0 87.9
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 0.6 49.1
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 5.0 444.3
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 2.1 186.7
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 3.8 341.8
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 1.8 159.9
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 1.3 115.4
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 0.3 22.9
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 1.4 125.6
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 0.2 22.0
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 1.8 156.9
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 4.3 380.0
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 0.1 8.7
Road Right of Way Streets and Roads (Paved, Open Ditch) B 89 0.2 21.2
Road Right of Way Streets and Roads (Paved, Open Ditch) C 92 0.1 13.1
Road Right of Way Streets and Roads (Paved, Open Ditch) D 93 0.1 7.1
Road Right of Way Streets and Roads (Paved, Open Ditch) D 93 1.5 138.8

Spaced Rural Residential Residential (2 acres) B 65 0.8 53.8
Spaced Rural Residential Residential (2 acres) B 65 3.2 209.8
Spaced Rural Residential Residential (2 acres) B 65 0.7 47.2
Spaced Rural Residential Residential (2 acres) B 65 1.6 103.0
Spaced Rural Residential Residential (2 acres) B 65 8.3 538.5
Spaced Rural Residential Residential (2 acres) B 65 10.3 667.7
Spaced Rural Residential Residential (2 acres) B 65 0.6 36.0



LANDUSE Cover Description Soil Type CN Area CN * Area
SanDAG (from Table 4-2, SDCHM) Soil Survey PZN = 2.0 (acres)

Valley Center (25-104980.003)

Spaced Rural Residential Residential (2 acres) B 65 12.5 811.2
Spaced Rural Residential Residential (2 acres) B 65 12.6 821.0
Spaced Rural Residential Residential (2 acres) B 65 8.0 520.4
Spaced Rural Residential Residential (2 acres) B 65 2.9 185.5
Spaced Rural Residential Residential (2 acres) B 65 6.8 444.3
Spaced Rural Residential Residential (2 acres) B 65 13.4 873.0
Spaced Rural Residential Residential (2 acres) B 65 76.1 4948.5
Spaced Rural Residential Residential (2 acres) B 65 0.1 3.3
Spaced Rural Residential Residential (2 acres) B 65 0.0 0.4
Spaced Rural Residential Residential (2 acres) B 65 2.0 130.8
Spaced Rural Residential Residential (2 acres) B 65 5.8 380.2
Spaced Rural Residential Residential (2 acres) B 65 6.8 439.6
Spaced Rural Residential Residential (2 acres) B 65 4.9 315.6
Spaced Rural Residential Residential (2 acres) B 65 25.1 1634.0
Spaced Rural Residential Residential (2 acres) B 65 2.2 146.2
Spaced Rural Residential Residential (2 acres) B 65 18.9 1231.0
Spaced Rural Residential Residential (2 acres) B 65 0.9 58.9
Spaced Rural Residential Residential (2 acres) B 65 8.3 536.9
Spaced Rural Residential Residential (2 acres) B 65 3.9 254.7
Spaced Rural Residential Residential (2 acres) B 65 48.5 3155.4
Spaced Rural Residential Residential (2 acres) B 65 7.7 501.2
Spaced Rural Residential Residential (2 acres) B 65 23.2 1507.0
Spaced Rural Residential Residential (2 acres) B 65 37.5 2437.8
Spaced Rural Residential Residential (2 acres) B 65 14.9 970.7
Spaced Rural Residential Residential (2 acres) C 77 19.5 1503.1
Spaced Rural Residential Residential (2 acres) C 77 70.7 5442.2
Spaced Rural Residential Residential (2 acres) C 77 24.9 1920.8
Spaced Rural Residential Residential (2 acres) C 77 8.4 647.3
Spaced Rural Residential Residential (2 acres) C 77 4.7 362.5
Spaced Rural Residential Residential (2 acres) C 77 0.7 55.4
Spaced Rural Residential Residential (2 acres) D 82 7.3 595.1
Spaced Rural Residential Residential (2 acres) D 82 2.2 180.0
Spaced Rural Residential Residential (2 acres) D 82 0.5 37.9



LANDUSE Cover Description Soil Type CN Area CN * Area
SanDAG (from Table 4-2, SDCHM) Soil Survey PZN = 2.0 (acres)

Valley Center (25-104980.003)

Spaced Rural Residential Residential (2 acres) D 82 23.4 1917.9
Spaced Rural Residential Residential (2 acres) D 82 15.7 1290.4

Vacant and Undeveloped Land Open Brush (Fair) B 66 4.7 309.8
Vacant and Undeveloped Land Open Brush (Fair) B 66 0.9 61.2
Vacant and Undeveloped Land Open Brush (Fair) B 66 0.6 36.9
Vacant and Undeveloped Land Open Brush (Fair) B 66 0.2 14.8
Vacant and Undeveloped Land Open Brush (Fair) B 66 4.1 272.1
Vacant and Undeveloped Land Open Brush (Fair) B 66 4.0 263.5
Vacant and Undeveloped Land Open Brush (Fair) B 66 1.5 101.7
Vacant and Undeveloped Land Open Brush (Fair) B 66 1.8 117.8
Vacant and Undeveloped Land Open Brush (Fair) B 66 8.0 527.9
Vacant and Undeveloped Land Open Brush (Fair) C 77 3.1 235.2
Vacant and Undeveloped Land Open Brush (Fair) C 77 1.7 129.8
Vacant and Undeveloped Land Open Brush (Fair) C 77 0.2 12.0
Vacant and Undeveloped Land Open Brush (Fair) C 77 0.2 18.0

Sum 1088.148 77648.5
Average CN for PZN = 2.0 71

Basin PZN 2.5
Per Table 4-6, "Greater than or equal to a 35-year retrun period" : Adjusted PNZ 3

Adjusted CN 86



Valley Center
Lag Time - Corps Lag
RBF JN: 25-104980.003
Page 1 of 3

WATERSHED RUN-ON: NODE 100

From San Diego County Hydrology Manual, Equation 4-17 (page 4-34)

Corps T1 (hours) = 

Where:

L = 1.7 Length to the longest watercourse (miles)
Lc = 0.82 Length along the longest watercourse, measured upstream to a point opposite the watershed centriod (miles)
s = 182 overall slope of drainage area between the headwaters and the collection point (feet per mile)

m = 0.38 a constant determined by regional flood reconstitution studies (0.38 for San Diego)
n = 0.075 the average of the Manning's n values of the watercourse and it's tributaries

T1 = 0.76 hours

46 minutes

mC

s
LL

nT )
)*

(**24 5.01 =



Valley Center
Lag Time - Corps Lag
RBF JN: 25-104980.003
Page 2 of 3

WATERSHED RUN-OFF: NODE 200

From San Diego County Hydrology Manual, Equation 4-17 (page 4-34)

Corps T1 (hours) = 

Where:

L = 1.96 Length to the longest watercourse (miles)
Lc = 0.86 Length along the longest watercourse, measured upstream to a point opposite the watershed centriod (miles)
s = 153 overall slope of drainage area between the headwaters and the collection point (feet per mile)

m = 0.38 a constant determined by regional flood reconstitution studies (0.38 for San Diego)
n = 0.075 the average of the Manning's n values of the watercourse and it's tributaries

T1 = 0.84 hours

51 minutes

mC

s
LL

nT )
)*

(**24 5.01 =



Valley Center: Node 300 (off-site)
Lag Time - Corps Lag
RBF JN: 25-104980.003
Page 3 of 3

WATERSHED (off-site): NODE 300

From San Diego County Hydrology Manual, Equation 4-17 (page 4-34)

Corps T1 (hours) = 

Where:

L = 1.70 Length to the longest watercourse (miles)
Lc = 1.00 Length along the longest watercourse, measured upstream to a point opposite the watershed centriod (miles)
s = 165 overall slope of drainage area between the headwaters and the collection point (feet per mile)

m = 0.38 a constant determined by regional flood reconstitution studies (0.38 for San Diego)
n = 0.075 the average of the Manning's n values of the watercourse and it's tributaries

T1 = 0.83 hours

50 minutes

mC

s
LL

nT )
)*

(**24 5.01 =
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Attachment D - Hydraulic Calculations 
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Flow Master 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.023

Channel Slope 0.00500 ft/ft

Left Side Slope 500.00 ft/ft (H:V)

Right Side Slope 500.00 ft/ft (H:V)

Discharge 1755.00 ft³/s

Results

Normal Depth 1.08 ft

Flow Area 580.12 ft²

Wetted Perimeter 1077.14 ft

Top Width 1077.14 ft

Critical Depth 0.95 ft

Critical Slope 0.00989 ft/ft

Velocity 3.03 ft/s

Velocity Head 0.14 ft

Specific Energy 1.22 ft

Froude Number 0.73

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.08 ft

Critical Depth 0.95 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00989 ft/ft

Cross Section A

10/14/2011 10:02:08 AM
Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.066.00]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +12037551666 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.023

Channel Slope 0.00500 ft/ft

Normal Depth 1.08 ft

Left Side Slope 500.00 ft/ft (H:V)

Right Side Slope 500.00 ft/ft (H:V)

Discharge 1755.00 ft³/s

Cross Section Image

Cross Section A

10/14/2011 10:02:40 AM
Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.066.00]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00500 ft/ft

Bottom Width 850.00 ft

Discharge 52.30 ft³/s

Results

Normal Depth 0.09 ft

Flow Area 75.14 ft²

Wetted Perimeter 850.18 ft

Top Width 850.00 ft

Critical Depth 0.05 ft

Critical Slope 0.03581 ft/ft

Velocity 0.70 ft/s

Velocity Head 0.01 ft

Specific Energy 0.10 ft

Froude Number 0.41

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.09 ft

Critical Depth 0.05 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.03581 ft/ft

Cross Section B

10/14/2011 10:02:59 AM
Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.066.00]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00500 ft/ft

Normal Depth 0.09 ft

Bottom Width 850.00 ft

Discharge 52.30 ft³/s

Cross Section Image

Cross Section B
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Valley Center
Universal Soil Loss
RBF JN: 25-104980.003

Universal Soil Loss Equation

From San Diego County Hydrology Manual, page 5-7

Where:
R = 80 rainfall erosion index for the given storm period
K = 0.23 soil erodibility factor

Ls = 0.17 slope length factor
C = 0.038 cropping management (vegetation ) factor
P = 1 erosion control practice factor

As = 0.12 soil loss in tons (dry weight)

R
See Figure 5-2 from SDCHM, included herein

P(2)6 = 1.7 in
I = 1.75 in/hr (2-year, 6-hour intensity)

R = 80

K
NRCS Web-Soil Survey SDCHM

Soil K Percent Soil K Percent
Co 0.2 15 Co 0.24 15
PfC 0.32 4 PfC 0.32 4
VaA 0.17 81 VaA 0.28 81

Weighted K Factor = 0.18 Weighted K Factor = 0.28

Ls
See Figure 5-5 from SDCHM, included herein
Ls =0.17

C
See Table 5-3 from SDCHM, included herein
Canopy of Tall Weeds
75% Canopy Cover
W: Broadleaf herbaceous plants
80% ground cover
C = 0.038

P
See Table 5-6 from SDCHM, included herein
Soil Sealant
P = 1

PCLsKRAS ****=
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Attachment E - Floodplain Data 

 

  



 

 

FEMA FIRM 

  







 

 

 

Attachment F - Declaration of Responsible Charge 
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